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(1) f»Sr, *%l©BWiiftl!^*53. 
15 <Df8«W:*MJ:l85££*v*\ fc«>SS«^©XS (2) 

&<djm (2) -eif©i j7m%m^z>friz.&oxm'MM^.^z>o 
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*Bia#0:<£> y ^f^K^b^fil^^ ^O^fl^Ufc?), foSV>fi@^_hoy ^f^K 

%m.&&t>*txmM-tz> 0 y tf^ K^-a-u^v^^^m^-rsx^^jiiay # ^ 
20 <Dfr^-<D7*— ?%wmm&'m } Q, wt&<D^—?^—x\zLm^^x5&<Dm7£%n5 
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^mmmS. (%) =M©^/>t/ : t^-©^l:x l o o 

$£3g#i|l : 1 14— (t e r t — ^VV-— ^VV— tV^r^is) 

- l -t: Ko^y- 1 2— {2— [4- (7- ( t e r t — ~7^J>V-*?* *?;v— *s 

^ ^zf? / tv-ttis) - 3 - * v Zcv—yt? v 

*SAs] - 1 - * - 2 3 , 2 5-^>^-13, 19, 2 1, 2 

7-fh7^f^-U, 2 8 -^^f— 4 -T if- C2 2. 3. 1. 

O 4 - 9 ] ^^n^-18-iy-2, 3, 10, 1 6— 7^ b^^-V^-^^ 




17-7!/ /y- 1 4 - ( t e r t — -ff-JV-*?* ^-;V-^y^ tVjr^S) — 1 — 
t Kt3=¥^— 1 2— [2— (4 — t Kndfi/— 3— } y*cls— ta^rvvV) — 
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l-^^Tk-" tf-/v] -2 3, 2 5-^ h^V-l 3, 1 9, 2 1, 27-7f ' 
7^f;V-ll, 2 8-^t-4-7f-by^n [2 2. 3. 1. 0 4 > 9 ] 
t^^=^-18-x>'-2, 3, 10, 16-7f7ty (I38mg, 0. 1 
5mmo lhO-*r/ (t e r t -^-v?^f/W^7^) (8 
5 6. 7mg, 0. 2 18mmol),^WUtfy^ (DMAP;16. 5 
mg, 0. 0 9 8mmolK l-[3-(^^T^7) Zfn - 3 

;v^;v#^ ^ Kill (EDC/HC 1 ; 6 9. lmg, 0. 2 6 1mmol) 
teXXfmk*'?^ (CH 2 C 1 2 ; 1 m 1 ) OJi^lrimt 1 . 5 ^P^#Ufc 0 

io mm-^y^vj* (M g so 4 ) -em>mvtc 0 Msso^msm, met. 

mmVtCo r 5 LT#f,tlfcaS^^!J AT'ltSSt (20%AcOEt 

(n-^df^^cfj) ^tU)s glft£i-5 1 1 4- (tert-^/V 

-i'^f/U-^^t^v') -1-t Kn^i/-12- {2- [4- (7— (t 

15 - 3 a^-^ n-^>/K] - 1 — ^VV- fc^/W -2 3, 2 

^-13, 19, 21, 27-7^1^7^^-11, 2 8-Wt-4-7f 
[2 2. 3. 1. 0 4 ' 9 ] ^-^^3^- 1 8-^^-2, 3, 10, 1 
6-7h7ty (4.4 mg, 24. 6%) £r#fc 0 

1 H— NMR (CDC 1 3 ) 5 : -0. 1-0. 1 (1 2H, m), 0. 7-2. 6 (4 
20 7H, m), 0. 85 and 0. 86 (18H, s), 1. 50 (3H, s), 1. 

63 (3H, s), 2. 75 ( 1 H, m), 3. 31 (3H, s), 3. 35 (3H, 
s), 3. 39 (3H, s), 4. 05 ( 1 H, m), 3. 0-4. 4 (6H), 4. 
5-5. 8 (9H, m). 

$^#12 : 1 7-T Vfr- 1, 1 4-^fc Kd^>- 12- {2- [4- (7-# 

;U-\?^M -2 3, 2 5-^b^-13, 19, 2 1, 2 7-rb7^f^ 
-11, 2 8-^^-4-Tif- hy^n [2 2. 3. 1. 0 4 - 9 ] ^ * = 
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7-18-x-y-2, 3,10-, 16-f h7^©M 




l-"Cs^iaUfc 17-TU /V- 14- ( t e r t —Zf^f^—V* 
s/U;*-3f-V) - 1 -fc Kta^rV- 1 2- {2- [4- (7- (tert-^- 

- n^rV/V] - 1 fc'—M -2 3, 2 5-^ b^^- 13, 1 

9, 2 1, 2 7-Th7^f^~l 1, 2 8-^t-4-Tf-MJ^o [2 
2. 3. 1. 0 4, 9 ] ^^3^-18-xy-2, 3, 10, 16-7h7t>'(4 
4m g, 0. 0 3 7mmol) £Ti?h=h JJ/VCO. 8 8ml) 
10 -4 %%<D7y\k*M (HF) tK (0. 12ml) Sri^ttiit^Ti^W 

^TKl?^^ fiM^^^ (MgSOj -e^Ufc 0 Mg S0 4 £r?ltSlJ^ 

—>v (^nn/JyW*f)K @^Ji:i-S 1 7-Ty^-l, 14-^fcKo^-l 
15 2- {2- [4- (7-#/V-^S/ — ^y^fA'-t*'/) -3-^V^V-V 
^n^^v'/V] - 1 -^^/V-tr^/W} -2 3, 2 5-^f^-13, 19, 
2 1,2 7-fh7^f;>-l 1, 2 8— 5?a-3Mf-4-Tif- 9 S9 a [2 2. 
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3. 1. 0 4>9 -]^^=>^-l-8-^-2, 3, 10,16-fh?ty (14. ' 
2mg, 4 0%) ^:#fc 0 

iH-NMR (CDC 1 3 ) 5 : 0. 7-2. 6 (4 7H, m), 1. 5 0 (3H, s), 
1. 63 (3H, s), 2. 75 ( 1 H, m), 3. 31 (3H, s), 3. 35 (3 
5 H, s), 3. 39 (3H, s), 4. 05 (1H, m), 3. 0-4. 4 (6H), 

4. 5 — 5. 8(11 H, m). N 
MS (m/z) : 9 6 0 (M + ) 

3R3SM3 : F K 5 0 6#TOYO/^ /Mtfflg (T S K g e 1 AF- am i n o) 



mmm 2 T?wRufc 1 7 -r v ?v- 1 , 14 -^t kb ^ 1 2 - { 2 - [4 

_ -3-^ »^'^] 

-2 3, 2 5-^b^-13, 19, 2 1', 2 7-f 
h7^f/V-ll, 2 8-^t- 4-Tif-hyV^a [2 2. 3. 1. 0 4 - 
15 9 ] t^^3^-l 3-xy-2, 3, 10, l-6-fh7t^ (3 8. 4mg, 0. 

0 4mmo 1), TOYO^/^l (TSKge 1 AF -amino, 100/x 
1 , WfeT US (available amino group) iiO. 01m 
molh EDC/HC1 (9. 2mg, 0. 0 4 8mmolK 1-tKn^ 
h V TV—As (HOB t ; 6. 5mg, 0. 0 4 8mmol) W^f^ 
20 i£)\,J»T% K (DMF ; 1ml) ©H^tl^tmt 6 R3«l#UfcLo KJ&tofc&U 

-^©KJC&*S:|jy(E"t-Sfc^8 2%-CfeoTCo KJES^TWSB*. DMFTfi?: 5 lei 
gfe#-UfCo r^t^TK^ (1 0 0 At 1) 33£tfDMF (4 00m 1) S^PX- 1 B# 
MSSaT^l^bfco ^©fDMFt+^U #e,tbfcFK5 0 6#TOYO/-? 
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®B£0!I4 : F K 5 0 6#A f f i G e 1 ^JJ|<E>^j£ 



TOYO^-;V»^9{lAf f iGe 1 Mi (B i o-Ra d*±) £r)BV> 
ZSXM-zm&m 3 i: ra«<fc^feK: J; 9 F K 5 0 6 #A f f iGe 1 SJIgSr^ Lfc 6 
ft,tlfcFK5 0 6#Af f iGe 1 *HKtttUd^5^»fcJ3V^ Af f i 
Ge mjli^FK5 0 6©Ril^St5S©HBA»fi3, HBD|:li2tfc5 ({§. 

io u fk5 o 6Kh^^m^^m\z:mm'r^\^m^^^)o 

m&.M 5 : m.^^ y -^—(O^ : **?V AM. 6-tert-^ h ^r^/^ 



D-iJOW&^V (5. 0 g, 2 7. 6 mmo 1) * (100ml) h*J3r*t 
15 . fy (100ml) *M7L. mmtStto TfC^T^- text -Zf*f">W 

-ftfrHfr-r—Y (Boc 2 0) (7. 2 3ml, 33. 1 mm o 1 ) %1&X.tzM^ MM. 

?£&$@iSf Lfco a^^7Kt°P^ (200ml) fc*J&»U tmT**?VA& 
.^P7^K (3. 7 4ml, 3 8. 6mmo 1) Sr^TUc IfU 

20 m&K-wk^frteMz., nb*ht£^mm& 2 Nmfc&mx v v mum. 
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: /W=l 0 0 : 7T?^tttK Btti:-*-** 6-t e r 

t-^^^^T^y-a, 3, 4, 5-f h7tKP^^/v ^ 
^.X/V (3. 3 2g, 3 4. 4%) £r#fc 0 

>H-NMR (DMSO-d 6 ) 6:1. 3 8 (9H, s), 1. 9 8 (3H, s), 
2. 91-2. 97 (1H, m), 3. ,10-3. 16 ( 1 H, m), 3. 45 (1 
H, t), 3. 57-3. 61 (2H, m), 3. 7 2-3. 7 7 ( 1 H, m), 4. 
04 (1H, dd), 4. 2 6-4. 3 0 (2H, m), 4. 53 (1H, d), 4. 
73 (1H, d), 4. 90 (1H, d), 5. 66 ( 1 H, t), 6. 08 ( 1 H, 
s), 6.5 2 (1H, t). 

$£&0!I6 : # y xfi/^'j ;v (peg) mM7k'&^ y -^—?>&f& : O- (2 
-^^^yn/f;l/7^y^f^) — O— (2 - t e r t -7* h^^/VtoWT ^ 



O- (2-7 5/^) -O- ( 2 - t e r t -7* > ^^^=^7 5 / ^ 
f/V) ^faf vy^!) 3-;V (1 0 Omg, 213/imol) fcv^ntM^ 
^ ( 1 . 0ml) h*MV?xi fc 0 A-T ^ (55. 8/il, 320/imol) SrJO 
£fc^ 7k^T^^^ JJ/Hfc*n?>f K (3 1. 0/il, 3 20/imol) SrIT 
bfco *?&T 2 B#W»# LfcfL ^^^^^P^#^tbfc^S«r 2 NffiMftTK^I 

7tby=3 : i^itSO- (2-^?^PP^f/V7^yxf;V) - 

O- (2-ter t-7*h^/^=;W75;^) ^fxfl/y^JJn- 
/V (6 9. 3mg, 61%) £r#fco 



■NHBoc 



NHBoc 
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X H-NMR "(CDC 1 3 )- 8 :1. 4 4 (9H, s), 1. 9 7 (3H, s), 3. 
31-3. 33 (2H, m), 3. 5 0-3. 5 5 (4H, m), 3. 57-3. 6 
9 (26H, m), 5. 06 (1H, bs), 5. 32 ( 1 H, t), 5. 71 ( 1 H, 
s), 6. 44 (1H, b s). 
5 MS (m/z) : 5 3 7. 4 (MH + ) 
$B£M 7 : J -?—(D&m 

(1) (2, 3, 4, 5, 6-^tKP^>-^;V) -^/W^Vfife 9H 
— ^Actf-l'V— 9 — i fls ^f;H^f^ (Fmoc-D-^^) <£>^J$ 



10 D-^/V*^ (9. Og, 49. 7mmo 1) ^10%Mtb!).9M^ 
2 0 0ml kjft^ 7K^T^Lfc 0 Fmoc-OSu (16. 7g, 49. 7m 
mo 1 ) &DME 2 0 0ml K3&&»U KJESBftoOnS-s tR^T3 0#W»FL;fc„ 
*fWUfclt***flJtU »H 2 OX3, 3l3lT?5fc#-UfCo $&±T$£ 

jftU Bl$<E>Fmo c# (2, 3, 4, 5, 6 ^tKP^-^V) - 

15 ^W^y|9H-7;VtW-9-^/V ^/VccXTVl' (2 0 g) £r^*#Jfc 

X H — NMR (DMSO-d 6 ) 8:2. 99-3. 05 (m, 1H), 3. 17-3. 

2 0 (m, 1H), 3. 3 7-3. 4 8 (m, 3H), 3. 5 6-3. 6 3 (m, 3 
H), 4. 19-4. 2 7 (m, 4H), 4. 3 0-4. 3 3 (m, 1H), 4. 3 9 
20 - 4 . 4 0 (m, 1 H) , 4 . 4 8-4. 49 (m, 1 H) , 4 . 73 (m, 1 H) , 

7. 09-7. 13 (m, 1H), 7. 35 (t, J = 7. 2Hz, 2H), 7. 4 

1 (t, J = 7. 2Hz, 2H), 7. 71 (d, J = 7. 2Hz), 7. 88 (d, 

J = 7. 2Hz, 2H). 

MS (m/z) 404 (MH + ). 
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(2) {6 - [-fcT-X- (4-^W-7s=^) h*ci/l -2,3, 




IHFmoc 



Fmoc-D-^^(5. O.g, 12. 4mmol) W^lOOm 

1 ^^U*^bfCo ^(DMWf* 2 ®*Tofc^ ffc^st? yi?yiOOml fc»a»U 
^m^TTK^Ufcio 4, 4' -^b^i/MJWP^ K(5. Og, 14. 
9mmolK DMAP (1. 5g, 12. 4mmol) SrJP*., *$iTfrb^M.\Z. 

®<?<y)t&nu ^rn^xi 7 mmmwvtc 0 ^v^^m±m^vt^ mm 

xf;V5 0 0ml^TffUfco zfc&in*.*:^ mmMZfrtm. WtK®^^ 

Mz.xmM\sK.» m±mn®~ vy*^7^p^f^7>f- (chc i 3 = 

MeOH=10 : 1) KlTUMlU B«l©fls£* (5. 0 6 g) £i(Z#5 7. 9% 

X H-NMR (d-7thy) 5:3. 23-3. 38 (m, 4H), 3. 67-3. 
95 (m, 6H), 3. 77 (s, 6H), 4. 05 (d, 1H), 4. 18-4. 2 
4 (m, 2H), 4. 3 1-4. 3 3 (m, 2H), 6. 5 1 (m, 1H), 6. 8 6 
(d, 4H), 7. 17-7. 42 (m, 1H), 7. 51 (d, 2H), 7. 70 (d, 

2 H) , 7 . 8 6 ( d , 2 H) . 

(3) [6- [IfX- (4-p< h^-^^^H -7 =c=-fr- * h^>3 -2, 3, 
. 4> 5 _^ j.^^- (tert-^-^f^7=^V) 
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{6- [t*X- (4-^ h^>-7^) -7i^-^ F^V] -2, 3, 
4, 5-7h7tKo^-^v'M -^/^Vt 9H-7^Vy-9- 
-f/l" * s f~?X'^* s riV (2. 4 6gs 3. 49mmol) 3:2, 6 -/l^i?^ (1 
5 g, 14 0mmol) fc$&&>U *#T»#Ut. TBDMS-OTf (18. 
4g, 6 9. 8mmo 1) < V fhWk.fco %0§Tfrb^U^ MU — 

#Lfc 0 ^na^y200ml, tK 2 0 0 m 1 &;&Rx. N ^fi^T 2 ^TO#U 

(n-^V-f :m§t^^=5 : D UlTJHfiRU Sift© 
(3. 5g) £11X^8 6. 4%KX y m^o 
1 H — NMR (CDC1 3 ) 8 :-0. 1-0. 2 (m, 2 4H), 0. 72 (s, 9 
H), 0. 75 (s, 9H), 0. 91-0. 96 (m, 18 H), 3. 25 (d, 1 
H), 3. 3 5-3. . 5 0 (m, 3H), 3. 5 9 (m, 1H), 3. 75 (s, 6H), 
3. 8 0 (m, 1H), 4. 0 3-4. 19 (m, 3H), 4. 2 9-4. 4 1 (m, 
2H), 5. 18 (m, 1H), 6. 76 (d, J = 8. 4Hz, 4H), 7. 15- 
7. 21 (m, 9H), 7. 27-7. 34 (m, 4H), 7. 47 (t, J = 7. 
2Hz,2H),7.65(d,J = 7.2Hz,2H). 

(4) [2, 3, 4, 5-fh7^~ (teTt-T'f/V-^f/V-^^t 
drV) — 6— t: Kn^fv'^^^] — XsU/S^l/M 9H-7^tV^-9-^ 
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NHFmoc 



HC0 2 H/CH 2 Cl2 




NHFmoc 



[6- [tr*- (4-p< — 7x.s.A>—* h^V] -2, 3, 

4> 5 _^^y^_ (tert-^-^^-^=/^) ^> 

/V] —#A"*$>'WL 9H-7/VtV^-9-^ ff-flf^X&A' (1. 1 6 g, 
lmmo 1) £r (^K : W ?l/= 1 : 10) 1 Oml*U ^ti. 

*7A^o-v (n-^fy:St^=10 : 1 — 5 : 1) KIT 

5ft3^U N @#J<£>T/V=*— /Hfc (60 0mg) 3rlW6 9. 8%{3iT#fc„ 
1 H — NMR (CDC 1 3 ) 6:-0. 50-0. 10 (m, 24 H), 0. 77-0. 
8 7 (m, 3 6H), 2. 1 0 (m, 1H), 3. 29-3. 3 6 (m, 1H), 3. 
4 3-3. 5 6 (m, 2H), 3. 57-3. 61 (m, 1H), 3. 65-3. 7 
1 (m, 1H), 3.. 7 5 (m, 1H), 4. 0 3 (m, 1H), 4. 0 9 (m, 1H), 
4. 2 7-4. 32 (m, 2H), 4. 90 (m, 1H), 7. 17-7. 21 (m, 
2H), 7. 29 (t, J = 7. 6Hz, 2H), 7. 49 (t, J = 7. 6Hz, 
2H), 7. 66 (d, J = 7. 6Hz, 2H). 
MS (m/z) 8 6 0 (MH + ). 
(5) 2-^/V-T* V tVWt 2, 3, 4, 5-Tb7^" (tert-^ 

-6- (9H-7^tVy-9-^^ ;* b^V 
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IHFmoc 



o 



•CI 




IHFmoc 



[2, 3, 4, 5-7"h7^— (t v e r t-^-^f/V-V5=;^ 
_ 6 _ t Ko^V^v'^] — #/W^ 9H-7^V^-W- 9 ->f /V- ^ 

f;H^;l/ (4 6 0mg, 0. 5 4mmol) '^PP^y (10ml) 

mmmmr. 5°c\^xmwvtc 0 #cv^ ;*^y^m^*^K (5 6 

Omg, 5. 4mmol) ^TUfc e 7k?£T3 0#8t#L$L ^?ti2:T30^ 

fc^, -tf^Vi/tf^A^n-e b^77^- ^TfjfigU I6?ltt5 2-^f;v- 
T^y/^ 2, 3, 4, 5-rb7^~ (tert-#;^f^-V7 
— —6- (9 9 --^/^ h^^;V^7^) - 

s^i/TP n^^r/V ( 2 0 0 m g , 3 9%) <Sr#fc«> 

1 H — NMR (d-T-feh^) 6 : 0. 0-0. 10 (2 4H, m), 0. 9 1 (3 
6H, m), 1. 95 (3H, s), 3. 45 ( 1 H, m), 3. 55 ( 1 H, m), 
3. 6 0 (1H, m), 3. 9 0-4. 9 5 (7H, m), 5. 0 0 (1H, m), 5. 
55 (1H, m), 6. 10 (1H, s), 7. 29 (2H, m), 7. 39 (2H, 
t), 7. 58 (2H, t), 7. 75 (2H, d). 



W&ffl 5 "CHS!! Vtc* A^Wt 6 - t e r t -Z? Y *cl/% ;Vi$^;VT ^ / - 
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2, 3, 4, ~5— "T b7t Kn^i/^i/A' iX7/>(3 0 0mg, 8 59/jm' 
oDCJ, 4— ^3M^(7 5 0 1), ^ U *fc -/V ^ U W-M3. 

5 0 At 1, 1 7 ixrao 1 ; ^#J#»J 2 . 0%) &£XFr'/\?X'C VZf^n^Y ]) 

(AIBN: 1. 6 5mg) SrflJ!*.; «*«ET1 0 0 < Ct?2«fWSJES$**:. 
#6>Ji/fc?FW4fc«r^^^*/i^AT^ K (DMFk J— /K ■afcc^-Aoi— 9 s - A' 
■e+^K«*Ufcft. UtffTWI***;. #feilfctJl2 5 7iaB (8 4. 6%) 
<£>5*> % 2 0 OmgtM) 7As3rvBM : '^PP^^ : 1. 4 - V= 
2:1: 40ml*M, WLT? 1 NPW^# Ufco SJSSJfcTflU #Jig 

Sri, 4-S^MM*', **S—A's 5*j^aoc:— y/K DMFi?+^^#-Ufc^ N 
5 %^>f y bT/Uat^V/T 5 ^/N — ^ ^VW- 2 - t'n y K V (NMP) 

aaa^iiapsaw^ufeo nmp, /k s*^acc— dmf. 

j**y-/VT»+#fc^UfcgK «BETffi»U Bttfc-TSttHIBA (14 1mg) 
§mM9 : FK5 0 6##J|gA : ([J|A-FKO^ 




»3a6W8"eimufc«HBA (20. omg. mmr^ym (available 

amino group) tt98/jmol), 17-7^-1, 1 4— 

12- {2- [4- {l—1tfl'i£St%'--^?9S4fl'—**? 9 s} ~3-^>^ 
^_ a V/V] - 1 - ;* ^/V— fc^/W —2 3, 25-^ b ^ V- 1 3 , 
19, 2 1, 2.7-7h?^f^-H, 2 8 - i?t*t- 4 - 7f - h 5 ^ n 
[2 2. 3. 1. 0 4 ' 9 ] t^^3^-18-xy-2, 3, 10, 16-fh7t 

(9. 4mg, 9. 8/jmol) % EDC/HC1 (4. 5mg, 23/imolK 
1-t K0^y/MJ7^ (HOB t ; 3. 2mg, 24/tmol) 
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XfiN-* ^-/V- 2 - t°n U K->" (NMP ; 0 . 5ml) ©jft^&M^fcltfd^ • 
bfc 0 BfiC^ttHPLClcn 7-75^-1, 14-^tKn^-l2- 
{2- [4- {7 -#A*$*'S'-'<7* S'ffi'-*-**') -3-* Y^iS-lsW 
^ W ] _ ! - /f /u-ifs^} - 2 3, 2 19, 2 1, 

2 7-Tb7^f/^-l 1, 2 8-^^-4-Tif-by^d [22. 3. 

i. o 4 - 9 ] t^^^-i8-xy-2, 3, io, i 6— t h?$-yi>*m£m&: 

=8U DMF, $9 / — /K v^^Vl^— 7VK DMF :H z O=l : 1 -e#flg%-hfr 
^Ufc„ r^^7K@^@fe:DMF=l : 9 (1. 5ml) SriPA. 1 «?WMl"Ct3l ' 

/aS^ft|R*C«j||-C#*<5&5*T?«l*Wft:DMF=l : 9^WaS»& 

*NL #£>*bfcFK5 0 6 #tJliA (ilA-FK) r±«^S^5**WBV<*fc. 
W&W 10 : * 9 9 V fVte&f'fl' h <D&M&fc <£ 5 ^J!i B <D&& 




2> 3 t 4, 5 _f Kn^>^>;V x^f/V (3 0mg, 8 6/zmol) 

\^ 1, 4 - mty (7 5 0 /: 1 ), ^ U/Vi^ O 6 . 2/il, 7 7 
3^ mo lK ^y-fern— /V- ^^^yv-> (20. 6^1, 8 6 jtmo 1 ; * 
20 1 6. 0 %) *5£^T/^^ y h y ;KA I BN : 1 . 4mg) 
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;VJ*T ^ K (DMF) % *9 S *J^/V^—rA''T*-\-ft\Z.fflfr^>te®.^ $frf±T 

fa»S*fco #»ill0 1mg (7 2%) (JlMJ7yVrti:^nP^ 

* ^= i : i m&f&fc 8 m i **pit. ^aa-T* i ^^#u^ 0 £OS^t^> ttjg 

TSfc&U Bftfc-TSifcfi^ (8 5mg) &#fc e -^t \*Vls8J&K& 

V) ffim^fcffi 0 . 63/tmo 1 /m g ©7 5 / g^^^S r £ &:$Ii&Lfco 
SH&m 1 : FK5 0 6#^JIiB : iJgB-FKOM 




10 

HBttil 1 0 T?WKLfeaMBB ( 1 6 m g , 3@jHT ^S(available a 
mino group) lilO^mo 1). 17-7P^-1, 1 4-S?fc Kb^ 
-12- {2- [4- (7-*/V^^-^/^/l — 

n^i^/W] - 1 ^V^- If -23, 2 V- 13, 1 

15 9, 2 1, 2 7-fh7^f^-H, 2 8-^=¥-9— 4-Tif- h [2 
2. 3. 1. 0 4 ' 9 ] = 1 8-3ZV-2, 3, 10, 1 6-^b7ty (3 

8. 4mg, O. 04mmolK EDC/HC1 (9. 2mg, O. 048mmo 
lK 1 - t Kp*'^/ h P TJ'-A' (HOB t ; 6. 5m g, 0. 0 4 8mm 
o 1) ^i^^f^/^T? K (DMF ; 0. 5ml) (Dm^O^^WV^^. 

20 ^#ufc c Rfoom&n-^K vv ^mtremftrs. ;m&mmx~mw-e%t£< ft 

^-ejWUfco £<^^^^£r&#i-5i: 1 0 0%T?feofc o S^T5^ 
DMF. S*n^A«— ^A^«Ifc&+$H5fc^Lfc. £. £ KM^M 

N _^^ /W _ 2 -t°n V (NMP) =1:1: 8 m&t&fc ( 1 . 
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7VVTH-#?5fc^U F.K5 0 6#B«ltB TOIB-FK) ^r#fc 0 




mkM8kmm\z-vx, wsM5-cwm\*it**?yA<m 6-ter x-zfv 

Sei/U/V&^AsT^S-Z, 3, 4, 5-7 l f9tKo^^A' ^^tW (9 
Omg, 2 5 8 jimo 1), *W y/HKafA' (2 8 9 #t 1 , 2. 3 2mmo 1 h 
^y-fen— ;V i?^^!JU~h (10. 5/t 1, 4 3. 8/imo 1 
^Jl.7%). rytr^y^O^hy/W (AIBN:4. 2mg) *3£tfl, 4 
-v^l^ (75 0/tl) WJBC (141mg) ^r#fc 0 =V 

t KPV'JK^fc^D^JW^ial&l. 5 m mo l/mg©7^yS^#lEn^t?r 

JKSflll 3 : FK5 0 6tt«HIBC : «C-FK©^ 




^8|C *§tliC-FK 

Wtmi 2-CPWLfc^JiiC (6. 7mg, lir^yS (available 
mino group) «10 M mol) 1 1 RfiSfc ttF K 5 
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10 



0 6#«C-(fI§C-FK) -^fto 



1) AIBN 

2) TFA 



;vi£^;VT 5^-2, 3, 4, 5-rh7tKn ^-i/^^ x.x^-A' ( l 
50mg, 429/imo l)^^^!J/^f^(4 4 lja 1, 3. 8 6mmo 1), 
# y a —/V v?;* ^ ^ y b (17. 5|tl. 73. 0/imol ; ^S^J^^ 
|&1.7%K T^/Wy^fo^by^ (AIBN:7. lmg) *5«fct£l, 4 
-S^^f"^ (7 5 0/i 1) SrJB^T* #tJ§|D (1 1 7mg) £#fCo 
fc KU^I-ifffiMf^l- 3 /xmo 1 /m g <7)T 5 / S^#^Ei"^ - £ 

BBtMl 5 : FK5 0 6#WJ9ID : MID- F K©-8^ 



«BIP #ffitD-FK 

Kffifflll 4TP^Ufc<tJilD (7. 7mgx i&MT (available 
15 amino group) lilOpmo 1) J:5, £Btftil 1 i»lTFK5 
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0 6 #«§D~ mmi) - F K) «r#fdo 




1) AIBN 

2) TFA 



^;^-;v75/-2, 3, 4, 5— 7 1 b7t Ko^V^A' ^^A- (3 
Omg, 85. 9/zmo 1), VA49t^^ (8 2. 7a 1, 7 7 3 a mo 1), 

? V i? a — * ^ V V— b (20. 6/zl, 85. 9 /* m o 1 ; &$B$!ljftl£ 
^J10%) % ryt^-l'y^fn^bJJ^ (AIBN: 1. 4mg) *3j;tM, 4- 
v^^f-^ (750,tl) SrfflWC. #JliE (5 9mg) &#fc 0 ft*3, 
JJ^^KlJ^^^iOftO. 8 9/*mo l/mg©7^S«nr^» 

JG&fflll 7 : FK5.0 6ffitNI!E : ^JiiiE-FKO^ 




«flgE flffittE-FK 



l 6 T?pt!i Ufcl&fliE (llmg, mmT UKavailable a 
mi no group) »1 0/tmo 1) £ *K 3K3S« 1 1 i:»LTFK5 0 
6fl1fflgE (ilE-FK) £#fc 0 

18 : ^ ^ 9 £ ©^S^te «£ 3 4tJ§§ F tf)-^ 
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SMBF 



M&msi:mm\^x s wmms-vmvfr**?v/um e-ter t-^v 

?vi£-;vr S / - 2 , 3, 4, 5-fb7tKn^^;v (9 
Omg, 258^mol)^^y^f^(248/ i l, 2. 32mmolK 
^jj-fcn— /V- ^^^IIW h (10. 5 m 1, 4 3. 8/imo 1 ;^JJIS 
161. 7%K TV h If A* (A I BN : 4. 2mg) *5<J:U*1, 4 

-S^M^ (7 5 0m 1) £rfflV>T N iHF (17 1mg) £#fc„ =^ 
K V ^RJESfc J: 9 0. 84Amol/mg©7^ »S#&-r5 - £ 

mtmi 9 : FK5 0 6ft*M»F : «F-FK^ 




3^3t^!ll 8t*WI«Ufc!»JIBF (1 2mg, igJUTS/^ (available a 
mi no group) ftlO/nno 1) SGftMl lt»LTFK5 0 

6frtttJiiF. (ffllF-FK) 

2 0 : ^ * * y /Hfc* ©#a^^ J: S«MBG©^ 
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1)AIBN 



2)TFA 



OH OH 

^^/v^/v-T^y — 2, 3, 4, 5— T h7t Fn^v"^^- ^^.^/V ( 1 
50mg, 429/imo 1)^^^!) A&L* ^ (4 1 3 n 1 , 3 . 8 6 mm oik 
^y-feta— /V (17. 5/il, 73. Ojamol 

ftl. 7%), Ty'lf^-f y^a^MJ/V (AI BN : 7. lmg) ^IFI, 4 
-v^^f--^ (7 50^1) *ffiV>-C, ^JJIG (2 4 3mg) Sr#fdo ft**, 
K y VjxJ&tCfc «9 ©fli^dfo 1 . 5(imol /m g<£>T^ 7 g3S#£i-5 - t % 



10 M5t^J2 1 : FK5 0 6#1tJ§£G : «G-FK©^ 



FK506 



mmo »itG-FK 

tSB£#|2 O-ep^bfc^JigG (6. 5mg. (available 
amino group 
0 6 HMs G mm G - F K) £:#fc 0 
15 M5t#J 2 2 : * ^ y /VT $ K t (D&M&fc £ 5 JSHlHtf)^ 
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^^^^^ 



1) AIBN 

2) TFA 



$mms tmm^vx, mmm5-vwmvtc**?yjm e-ter t-^v 

^i/^;^;V7$y-2, 3, 4, 5-f h7t Kp^^^ j**^ (3 
Omg, 85. 9 Aimo l)> y^T^.K (6 5. 8mg, 7 7 3 /tmolK 

^ JJ -fe t3 — i^^^^yi/— h (2 0. 6/il, 85. 9 m o 1 ; 3^g!l$§^ 
J&l 0. 0%). T^tf*^ y^fP= b y/V (AIBN: 1. 4mg) 1, 
4-^^^ (7 5 0a 1) SrJflV^T. WASH (9. 7mg) <Sr#feio fc*3* - 
K y ^SJ&tC £ «9 ^Si^l-^J 0 . 7 2 /i m o 1 /m g tf>T ^ J S^#^-T5 ^ 

M3£0O 2 3 : F K 5 0 6 flltfflgH : *MBH- F K©M 



FK506 



ftflgH «Hfi§H-FK 

$SBt#!|2 (4. 2mg, j^BtT^/S (available 

amino group) te3. 0 /xmo 1) £9*Bftffll 1 fc^fc^fSfefclSP C s 
|^tt5FK5 0 6#WH WH-FK) 
Sl&ffil 2 4 : * * * P AST 5 Kt 0*fi^- £ 5^J!! I <E>^J£ 
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1) AIBN 

2) TFA 



^/V#^7?y-2, 3, 4, 5— T^b^t KO^V^^ ^T/K9 
Omg, 2 5 8#mo 1)> V A*T ^ K (197mg, 2. 32mmolh 

^ijtp-/V ^^^PV-b (10. 5 m 1, 43. 8ftmo 1 ; 

r/t^y^^MJ/V (AIBN:4. 2mg) *5J:t*l, 4 
-3?*-<*?=>' (7 5 0m 1) Sr/Bwr, Mil (9 9mg) £#fc 0 fc*3 x 
K y >-KJSi- J: 9 WflB 1 ^^ 0 . 7 9 m m o 1 /m gOT^/ ri^r 

m&mz 5 : FK5 0 6##J§gI :tfI-FK©^ 

~V-ff — ^ 

4-ep^Ufc^llI (1 3mg, rnmr^/^ (available a 
mino group) lilO^mo 1) J: 9 ®G£#ll 1 1 fc3fc-<*^*fcJpC-; g 
«Jki-SFK5 0 6#«Ji8l (»-FK) %#fc 0 

M3t^j 2 6 : * * ^ u >^t 5 k t (Ditm&iz. x zmm j 
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1) AIBN 

2) TFA 



mmmstmm^x, mtmsxmnvtc^^^v^m e-t e r t-^h 

**s%;Vi$^;VT^;-2, 3, 4, 5-f b7t Ko^^/V ^tVV (1 
50mg, 429^molK^^ , M7$.K(3 29mg, 3. 86mmolh 
5 ^y-fen— ^ i^^^^JJV— h (17. 5 1 , 73. 0 m m o 1 ; 9&%MM& 
mi. 7%k T^lf-X-f y^^h?^ (AIBN: 7. lmg) 4 
-i?*-*-^ (7 50/* 1) Sr/B^TT, mmj (6 2mg) £#fco -Vt 
K y VRj&fc: £ 9 Jitfle^^ 1 • 2fimol /m g ©7 ^ / m&$ffctZ> - £ «T* 

10 »5&0O2 7 : FK5 0 6#«JIBJ :flJ-FK©^ 

ffltiJ «IgJ-FK 

6T?W»Ufc«HSJ (8. 3mg,li7^1 (available 
amino group) ttlOnmol) £ VWfem 1 1 K^ftttk^mV. 
iftfci-SFK5 0 6#*HlJ (WIBJ-FK) £#fc 0 
15 m&M 2 8 : P E GM^tK^ / -?—<D&& 

(1) O- (2-7^/W $ F^^viO ^^cn^v^y =i— /i^-a^ 
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HI 




(3 1. 3g, 2 13mmol) |:fb7tKn77^ (6 0 0m 
1 h ^^l^^l^^U /!✓ (5 0 g, 17 7mmo 1 ) RT$ h V 7 ^—/^ifr^ 



(5 5. 7g, 2 13mmol) SrJnfcfc* *JfrT, *M yzfWfl'T**S 
#71^^ i/ls— h (4 0% h/V^^^I^, 9 8. 5ml, 195 mm o 1 ) Sr^T 



mBmmvtc^ n^ntcmm^^v ^^/^y^-v^mv mm^f-^ r± v 

y 3 w_ /v (32. 7g, 4 5%) $r#fco 

1 H — NMR (CDC 1 3 ) 5:3. 58-3. 69 (18 H, m), 3. 71-3. 
7 5 (4H, m), 3. 9 0 (2H, t), 7. 7 1 (2H, d d), 7. 8 5 (2H, 
d d). 

MS (m/z) : 4 1 2. 2 (MH + ) 
(2) O- (2-t e r t frtf-^T ^ J -O^^V^ 



/1^(8. 13g, 19. 8mmol) l^8Nlizk (2 5ml) ^ SBfrlHTOH 

m«$wc e 5p»«bSr^au #^tbfc7X^^^ vn*/uj>.Rxmm 
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^/n?^ufco m^tit^m^^^> (80mi) %m%.tc^ imfc-r 

— h (5. 19g, 2 3. 8mmol) *Mz.tz. 0 1 B^mBW Ufc^, 

0~1 : l^ffik B6t)^i-SO- ( 2 - t e r t b ^i/*;V*^;VT 5 ; x 
fvlO ^^m^^y =3— /V (4. 66g, 6 2%) £r#fc 0 
1 H — NMR (CDC 1 s ) 5:1. 44 (9H, s), 3. 3 2 (2H, t), 3. 
10 54 (2H, t), 3. 60-3. 6 9 ( 1 8 H, m), 3. 73 (2H, t), 5. 
2 2 (1H, b s). 
MS (m/z) : 3 8 2. 2 (MH + ) 
(3) O — (2- t e r t Y*^*! ;Vi£~;VT % S ^J^) -O- (2-p<* 



_h|E ( 2 ) -eMl LfcO- (2-tert-^b 5 / ^A-) 

^^rn^V^-^y =i— IV (4. 6 6g, 12. 2mmo 1 ) fcv^^vVrr.— 7VV 
(15 0ml) *Mx.Tz 0 #CV>T? S tfy^>- (3. 7ml) RXF*??Vsl&?v 
K (2. 3 7ml, 2 4. 5mmo 1) ^M, III Bf#Lfc 0 W F^ 3 ^ 

20 ;y (o. 8 g ) tm^^&Mtt^ mmm^mi-vv vj*7km&, 2n 

(g^c^-^ft) % g £ o- (2-ter t h ^Jfr A'*?— A'T ^ J 
^/V) -O - (2 - * 9 9 V o^/^^f;w)Tb7xf-W^^-^(4. 




15 
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4 6 g, 8 1%) 3r#fc 0 - - 

1 H— NMR (CDC1 3 ) 6:1. 44 (9H, s), 1. 9 5 ( 1 H, t), 3. 
30 (2H, t), 3. 54 (2H, t), 3. 60-3. 68 (1 6 H, m), 3. 
75 (2H, t), 4. 30 (2H, t), 5. 06 (1H, b s), 5. 57 ( 1 H, 
t), 6. 13 (1H, bs). 
MS (m/z):46 7. 3 (MNa + ) v 

2 8 -?MWk LfcO- (2-tert-^f *t*s1l flS&^AST 5 J 
-O- (2— !J vi^^^y^f-J'V) ff^f^U^^nm 

g, 0. 4 8 4mmol) > 1, (4 24*1), ^!ltB^ 5* 

Tt^pV— 6/il, 0. 0 4 8mmol ;^IiII10%) *5it? 
7)/W y^n- by /V (A I BN : 0. 8mg) £ 9 . 8 t WV&fc U 

nRjt-r&mmK (i2 2m g ) «r#^ 0 Ky ^s^s^jiowjp 

3 . 8 fi m o .1 /m g <DT 5 / &&fc&irZ> £ £ £r?£l&Lfco 
0 : FK5 0 6#^|gK : MJJlK-FKO^ <«8fcfi-a0 




5 



fia&ftl 2 9 •VMM'Lfz.fflB'K (2. 6mg, »T5/i (a v a i lable 
amino group) K£3. 8^mo 1) XQW^Ml 1 Rl^fe^fefcSP^ 
@Wi:t5FK5 0 6#WJilK (W-FK) ^#fc 0 

^5t^i3 1 : ffimL<D&& 
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§S8t0!! 2 8 ^IlLfcO - (2-tert-^h 5: / ^A-) 

-O— (2 U ti^/V^-^i/^^/v) y=- b^oc^V^^p a— /V (18 8m 
g, 0. 4 18mmol) (DW^f^?^W0. (9 8mg) ^> ^y-fen— /V i?;* 
5 ^yv-f (2. OImI, 0. 0 0 8mmol ;'WJiII)1.9 0 /o), 

^-^-i/zL^ui/y/is}??:/^; V (5 4mg) - WffiMTz/'z^yj* (l 

mg) jtfm. (5. 4ml) Sr^fc^ & < b?W^B £ Ufc e 7 0°CTi& 
DMF, ^^r^^T?J;<^Ufc:o b V y/Vjrvgm : 

1, 4 -^^^=2 : lH^4 0ml^B^ ^tTT?«^#Ufc 0 

io mr%t, mm&i, 4—5?*^^ dmft+^u $e>^Bi**^-hy 

6 HCr ttMlM 



15 



20 



Kftftl 2 8 LfcO- (2-tert-^h **S%A'&—A'T 5 7 ^^/^) 

— O— (2-^^^!JP>f;Vt^f/V) rh7^f V'^y 3 ^ (18 8m 
g, 0. 4 18mmol) Ogl^^/H^ (9 8mg) fc, ^yirn — As 
PfVl'—h (2. 0 1 Ail, 0. 0 0 8mmo 1 ; Qtffifimgfal. 9 %h 
^/V7;k3- ^ [1 0 0 0, 7K^^ (51mg/2. 6ml) S 

■Xfim*fl'*sV*> (14mg) «rJB*./t. tt<S#L^^ % 70°CT?1. 5B# 

m, ^btsotfi. 5^wsjS**fe- ifcv^ tK> dmf. ^^r-^^-eJ; 

<Sfe#-bfc^ hy ^/l^nfflsfifc: : 1, 4— ^^f"^=2 : 1 : 
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MF», ^a-CiKHK«#Ufc« #CV^ DMF, ^ 9 J — A''T*+&\Z&fc Vft 

fi&KI 3 3 : jfeM^ / ^fife : * * ? !J /Hft 6 - ( 9 H- ~7 JV* W- 9 
--fA-;* b^'^^tovr^y) -2,, 3, 4, 5 —T b7t Kn ^v^^y/V 

OH OH MMMtoUHlr ? ? H ? H 

H(y^Yr^^ NHFmoc " v Y^\r^Yr''^ NHFmoc 

$!3fi«»J7*t?1SBKbfcFnio c-D-^/V^y (1 0 g, 24. 9mmol) \Z. 
mfcK'Vi/^ (3 00ml) ZIMtI, TkfttT* ? ? V /I'M? K (3. 8ml, 

4 0. Ommo 1) Sr*TUfc«. ^ti.^^#Ufc 0 2fC?frT\ *#S—A' (1 

oomi) ^Mx.tzM. mm^o mm&&m^Mzm*u 
nbfrt£Bm&^v#t?/i'#9J*-emwm. (^pp*m : ^^y-/^=i o : .1 

-vmm) ^ * 9 J —A- ^xf/wx-f/wj; 9 *NMfc4rfTV\ Ef&birZ*?? V A* 
m 6 - (9H-7;V^l/y-9-^/^ b^^/^;W7 5/) -2, 3, 4, 
S-ff^tKa^^ ^-XtVW (2. 2 9g, 2 2. 1%) £r#fc 0 
1 H— NMR (CDC 1 3 ) 5:1. 9 5 (3H, s), 3. 16 (1H, b s), 3. 
35-3. 40 (3H, m), 3. 68-3. 72 (3H, m), 3. 82 ( 1 H, 
bs), 3. 88 (1H, m), 3. 97 (1H, m), 4. 17 (1H, t), 4. 

4 0 (2H, m), 5. 3 7 (1H, bs), 5. 6 1 ( 1 H, s), 6. 16 (1H, 
s), 7. 30 (2H, t), 7. 39 (2H, t), 7. 56 (2H, d), 7. 7 

5 (2H, d). 

MS (m/z):47 2. 2 (MH + ) 
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M3t#! 2 8 T?fBjR LfcO - (2-tert-^h ^V^7/V#— ^ S ^T^) 
_ 0 _ ( 2 — \) xis( ;\s**c*s^3-/y) *r h^^^U^^V /V (19 3m 

5 g, 0. 4 2 9mmo 1) fcWfc/f/Kl6«/i lK ^P*fV^y=^ ^ 
^ ^ i> y W — h (4 9. 2a1> 0. 1 8 4mm o 1 ;^^lt^J4 3%), #y 
^>>^V^y/Vfc*^^^y (79mg/79ml) SrJnfcfc 

JK^U&flSfflftfcUfc. agfiiKilr ^ A (O. 7mg) S:M7 0t 

10 ft: 1, 4-^fy:^PP^^>':7lc=50 : 35 : 10 : 5S^ttl 

fc&VMmtpfcffaO. 3 5 Omm o 1 /m 1 <DT ^ J &&J?&1rZ> n t SrSWbfdo 
15 S^3t^J 3 5 : F K 5 0 6 #^|gN : Jf JilN- F K<D&& 



FK506 



O 

8MBN-FK 

asses 3 4 xwm vtcmm'N mmr 5 o ^mo 1 *a^^^) £ 9 m 

5t0!l9 (tfHBA-FK) fcJfi^fe^Sfe^ipC S^i:-r^FK5 0 6#^JIiN iM 
flgN-FK) %#fc 0 

20 1 : &&mm. 

. ( 1 ) 1 y s a t e <D^M 

9yh<DM (2. 2g) ^-a-^A (0. 2 5Mv'a^o-^ l 2 5 mM Tr 
i (pH7. 4), 2 2ml) fcjffitf* tf^S?*— h&ffrfcflL 900 
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Orpmt' l-OftWim>bftMVfCo «'b4M-h*l!&St 9 V "5 0 0 0 0 r p mTf$ h 
(2) tir*«lfc 

• _LfEUfcFK5 0 6 ftJ^Lfc4Hl77^ -7^ — «MB*fflV^-CfiJtT©¥WC 1 
y s a t e £ ©J^IOtoHTo fc. fc*^ 1 y s a t e IJ^I At 1 / 2 Htl? 
b-OfeJEUfco FK5 0 6#TOYO/^;VfE FK5 0 6#Af f iGeli 
Utt^ive^ 1 0 a 1 % »JgA- FKftO. bmol MlvtfB- F 

K~«flSj-FK»l. 0/imo l*B^#£^JELfco «fJSN-FKtil. 
0 ja m o 1 bfCo 
FK5 0 6%js&T7>t- J r'(~mmb 1 y s a t e (1ml) ^4*^^^, fl£ 

*2B^IKA--e 4 @+^I^LT F K 5 0 6 W&T 7 4 ~*T W — #J§iic® 

r5 UT#fetl/fcFK5 0 6^77^^>f- #B|{2:2 0 /i l^SDSffl 1 o 
ading buffer (nakalai cat. NO=3 05 6 6-22, 
tt^cffrJII sample buffer solution with 2 —ME 
(2-me r c a p.t o e t h a n o 1) (2 x) for SDS PAGE) I: 

MtL, 2 sr-ei o^minf»ufeo - 5 U"C#e>*tfcf-^/«Sr7iTjR©sDs^ 

/KBioRad readyGel J, 15% SDS, cat. NO=l 6 1 
-J 34 1) -C#$tU ^SDS^SrflWUSu i5?tt»SCANNER J 
X33 0 (SHARP) Wlma geMasterversion2. 0 1' (P 
harmacia Biotech) £fflV\ J£$fc#I"T?3b <5 Mi&M 3©FK5 0 6 
#TOYO^- /loffim\Zf&& (SMf) bfn^H 51 ©^. FKBP12 (^^K4) & 

^5t^!l^3J;t^JtSS5^J<o®J!l^3:ov^T^ffil^U, ^^K4T?o|t*a3IHI[ (l. o) 

t VXm*t&)\zm&fc\st£ (MBA- F K~#|g J - F KfclOV^tti^&B 1 
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FKBP12tfe5ri:*igLfc 0 
F K B P 1 2 ^(DB *)<D3 OtfV^ Vl^fl^tl^^ —7 V > ('< ^ K 1 ) > T 

5 lOfBiSU FK5 0 6#TOYO/^/«l^#^l^ UTV>5 0 
MB A- F K~#fli J - F K^o^Tf^dl 1 J: 5 fcWffr©* 

(»*) FK5 0 6#Af f iGe i mm&m^fz&&tmn8i\^ 

io ^fc^£*L-c^fc„ 

fate, %m*\z.m&-rz>, ^t^y K^ts^-^y h^w^w 

^WHfis B^:-C^®$tbfc#®2 003-35714 4^#JS2 0 0 4-1 
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